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mi-^x'o^j:^ ^y-iix^i^im^-r^o ^ntLxamm^^-^i^^'-s okgy. r±A 

ftixi c m-2>i»^'ii^-eab-2>o CO^:^, ^^1:1^4, 9mi.(7)fIJt;6^^P ■^i^'Vfc LT 
10 0 6 5] 

(E) ^m^imwm^. mz.immmm%-r:\ i 1 5 or-^-e o^a-^os^Mia^r^f^^ 

^ffico^'fbl^4, 9 ^^*1-tL{flightly-N>>J-;l/5, N'>J^;l/2 0. P'>J^;H2 
<7) 3 o<7) •> -5) o 

1 5 Ot:-e<7)^^aia^tf 'Sr^p-f. 'Kn^l 1 OUtft^^^T-^Sii: LT^t 

[0 0 6 61 

mtm3 1, 3 7, 4 3 ^^Ltr- hm«3 2, SS, 4 A^MJ&L. V-T.^ 
y(Dfzt6(Dil}:Wiim 3 4 , 36, 40, 42, 46, 4 8 L . ^ T^lfelt)]! 5 0 

n ^ ^*-;l/^^r^L-Cp< iJ'^He^S 2 ^f^^-rttJim 1 l<Z7y:^it:h^mi^^W.t 

[0 0 6 7] 

^<^;^Vi<7)flJ* t LT. Lightly-N'>J^;U5<7)^MO^'fl:M4 i:N':7J:.;v2 0 <7)flit 

<^^<l:)]i9 {±|wi-xfi-ef^jS$tL^«7)T\ ^tLibom'fbM4 , 9 <DmMi^^m\^^^^,i)^mf 

hiii>o ^<D^^. mim4, 9^m^Lfz'ik<7)M^. i-^^-t,. (e) KT^^ti^'^km 

tCjoi/^T. Lightly-N-i?^;!/ 5<7)*M^$ i:. N "^7 2 0 OSM^^jJ^^ L < ^>&o 
CintO'i' 5 , 2 0<7)^ffi;S$75^'^^Lv^O-Z:\ |ll2 0^Jfe^Ji:[5jU < . TLightly- 
N-^J^^l/ 5 t P 1 2 tKD^mj t TN-^ j:-;V2 0 t V'^^JV 1 2 O^MJ lil^I C 

ifiti>\<zm3 0 0 nmT*-SO-e^||<^i^*t^ii: LT ^> P^^H^ ^ Cl t v^o 
[0 0 6 8] 

(II WJ 2 ) 

III4 {i#*#:^M<7)^2 0^j!tfe^J^^:bL;'^^)<7)-e^^o HI 1 O^M^iJ(7)^2i#^M t 
Jtic-r^<!;. Lightly-N"^ J->'U75^'2a^t '^oTv^^,>5;-eM'^^o Lightly- N 't^jc;!/ 5 
a{±Lightly-N'>J.;U5 b J: 19 ^ffiiS:??^^. i-=5r t>*)«'^?l$;0^1lil< =5: o tv^i.o N -^7 
Ji;W2 0 iiLightly-N-^^Jc;!/ 5 h<r>m. Light ly- N -i? 5 a i:Lightly-N 5 
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[0 0 6 91 

^ > vyC^S^Ti^^FM^nrv^-So Lightly-N':7-x;l/5 a f± P Mi^tfc® tiJ: 'I. V - ;^ 4 6 
ai:K^^>48a T^^^ffM^^. M^lunkm 4 6a, 48 a orHl<7)fIJt±i; (±, vmit 
)il 4 3 a t T >; V 'j n > T ^ r- h 4 4a 7:>^~f^^ tiX P ^ ^ ^> ;i/M O S 
h 7 ^ ^^S^LTv^^o Lightly-N>:7Ji;l/5 b -C' t± P MJ£ffe^ J: ^ V - ;^ 4 6 

h t VU^ > 4 8 bibmf&^fi. MW:Wcm4 6 h, 4 8 b cOKO^it±tC{±. y- h^^b 
M4 3 b ^^tT*°'; n hmffi4 4 h ■/}^M^^tiX P ^ ^ )l^MO S 

C: tL lb <7)M O S h^^y^^^lAdid ^^Itl^ 5 0 tJ^'B^S: r/>^i?h.-^- 

[0 0 7 0] 

-> 2 a ?:?f^fiKi-^o 

1 6 0 K e V. aA»5 X 1 0^^ c m'^-CJ > 3 a ^^^1 0 tC^^^viAl"^ 

o 

[0 0 7 1 ] 

(B) i^iy'^ hy^^-y 2 a^m^Lfz^k. ^miti^^mM. m^ii'm.m^m^x\ i 

ght ly- N •> J- 5 a ii^ik $ o 
[ 0 0 7 2 1 

(C) mitm\±.^Z. »2<7)Lightly-N'^Ji;WMJ^^Iii^-r'i)¥K^IK-Cffi:«U'V>!. 

h ^ - > 2 b *f^^-r ^ o 

;twi/^'- 1 6 0 K e V. V±Am 8 X 1 O'^ c m-^-C'J 3 b 0 tc-f irymX-^h 

o 

[0 0 7 31 

(D) l^vy!. ^/^°^5^-> 2 b ^^*L/cm. ^m'fbli^H^. ^Jx.tfM*#H^-C\ 1 
1 5 Ot:T^3B#PH^(7)^^a^^T^^o ^^tictl9> V > 3 b > ^•^IS 2 OLi 
ghtly-N-^J^^WS b^i^^M^tL-So ^(OWi^m^i^^ . m <7)Lightly- N 5 a (i 

. iiin-cK^-f ^-r >$tL^f^a6. i@ (b) oSFgi »9^< ^^5)0 

[ 0 0 7 4 1 

1 6 0 K e V, -^AS 1 X 1 0 c m-^T- V 8 ?r*^ 1 0 K 4 ^ '{3^X1r ^ o 
[0 0 7 51 

(F) U-vT. 7 ^l^*L/cf^. m^fbl^^H^-e. 9 2 O-C-ei 2 058^P^ft!^^ 

S^r^f^do ^^aiO. S'fbMl<^)rjiPLTv^^^Jtlwm'fbl^;*^^^S1-'5.o M 
iYM\<DWiULX^^^m,mt \mi<r>L\ght\y-li^^)^i^M\ . 2 OLight ly- N 

RXf rN'^JC.;i/|lJtJ O 3 o-^^ ^ O >m <b (^^it;^)^'I^B#t;^'fb$ ^> 
3 0 0 nm(Dmitm.A a. ^'fbM 4 b. m^bM 9 /S^'-e^ix-e^xcT) >> j:.;^ W±t- |B]B#tlff^^ 
$n^o -etti:[B]B#tc^;|Sl 0 tiaA$tL/i'; ^ 8 T'-f > $ ti. N'i7jc;i.2 0 

f^fi5c$tL>5,o S^'w. ^OiL^StcJ: l9^10Lightly-N'i7Jii;l/5 a i:ll2 0Lightly-N 
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[0 0 7 61 

(G) mitmi ^^^^Lfzm. ^*>aAM^fflv^T^i^~n> 1 l^^^lOtcge^ 

+'-3 0KeV. -^A* 1 X 1 c m-^T&^^ig^-r-^^o -g-^^^^ m'fbM4a, ^-fbM 
[0 0 7 7] 

(H) ^t;. tmi\L^^m%. m^^tm.mw-m%-c^ i i 5 or-ce o^-^p^^o^m^ 

aiCct 19^ 1 OLightly-N -^7 5 a> ^ 2 OLight ly- N >> 5 b :?^D^N 2 0 

[0 0 7 8] 

a. ^ 2 OLightly-N 5 b. N'^J^;l/2 0S.?/P'>^>'H 2 O 4 o <7) jn. ;i/ 7)^^^ 
[0 0 7 9] 

^{bmai, 3 7. 4 3 a, 4 3 b ^^Lrr- hmS3 2 , 3 8, 4 4 a, 4 4 b ^ff^ 
^L. V->^. Kl^-r ><7)7t:i6cDjm^ 3 4 , 36, 40, 42, 46a, 48a, 46 

b, 4 8 b =^f^^L. ^r^^*tM5 0 ^fMt. 3 > ^ iJ' h LT^ ;vBB^ 5 
2 ^fM-r*t{f[il4 tl^$tL-2,ij^##:^gt ^-So 

[0 0 8 0] 

^<D:H'A(Dm!^.tLX . ^ 1 OLightly-N 5 a OfIMcO^'fbM4 a . ^ 2 OLig 

htiy-N 5 h<Dm^<^Mi\:m4 hikTf^'y:^)V2 0 <Dnm.<Dmi\:m9 [tn—jL^^x 

m.m'fl:M4a, 4 b, 9 ^l^*L/cf^O?F^;|;lt, -r^^^*,. (H) tC^$tL^WJCi3V^ 

^ 1 (^Lightly-N-^ j:-;!/ 5 a. || 2 <7)Light ly- N 5 b :5.(^'N 2 0 

ffi^^Ti^^^T^L < C:tLt?C0'^j:.;i/5 a, 5 b, 2 0 <7)^Ml% $ t^^^^ L V^(7)-C\ \ 

^ 1 <7)Lightly-N>i7jn;i/ 5 a t V ^ :i^)V 1 2 t O^^J , [0 2 OLightly- N "j/ 5 
b <!: P >> 1 2 i: O^MJ TN -i^ j^;1/2 0 t POJ^JV 1 2 t(D^m\ (i^TI^ D?F^ 

t^tc;^^). iO|^o^jlt7°n-fe;^^ii«;)^±-e|fP^75^~J: v^o tc^lbM 4 a , 4 b, 9 
<7)!ii!?7!)^^<!: ^{>t;*^3 0 0 n m-C'^^<7)-e^^(7)^^=J-1ti: LT ^{>Pa^Mlc^^ - <!: (±=&v^o 
[0 0 8 1 1 

HIS tC^$^X7tiO||Jife^?ljT-{±. I® (A) t (B) T»^$^X^¥K^)K> 

^^-r-S-t-e. (n + 2) jiO'i^i;u^^^c7)JiUP^ LtcfMI-^- <!:75«l:-§;^o 
[0 0 8 2] 

i/i. XfM (B) , (D) -C<r)mMli^^B&LTm«om5!!Laxa-C-*fe^ J: 9 LT ^ 

[0 0 8 3] 

(*»J 3 ) 

m 6 {i#*#^M<7)^ 3 0^;!lS1^J $r^*9l-o 

m C0^i!ife^j<7)i|£^^^^t Jtic-r-S) t , Lightly- N -i/J^;!- Sialic, Light ly- N "^/Ji 

;u 5 J: ») =&^^W.n^nM I P -i? J^;^ ( I p w) 2 8 /6^'?f^^ $ i\-tz \ y;!/ t 
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[0 0 8 4 1 

I p.>ai;i/2 8 tcfi-ecT^^T-flltt^NM^^Mt:: J: ^ V-:^ 5 6tVV4yb ^i)^^ 
^ft. MK;tk^ 5 6, 5 8<7)r^<7)^Jt±l-(i. Y- Vmi\Lmb Z^^\-l.Xy^'') 'y') uy},z 

[0 0 8 51 

|gi6(7)4^*«:^m^Mit-r^;ti60-i7j^;i/^ff^^1-^::^ft^|II7 tins ici ^m^-fh 

o 

(A) V >; =r ymU 1 0 tcM^fblii 1 ^Mlfl^ 1 0 0 n m<7)J¥$ tcJtff -T^o 
-eoM-fbM 1 ±i^. Lightly-N ■> j:-;UMM^®^1--2>¥K^li6L-ePv>^ hyN°^->2 

1 6 0 K e V. -ftAfiS X 1 0^^ cm'^X') y 3 ^^^1 0 :t >V±Ai-'2)o 
[0 0 8 61 

(B) uyxh^^i5'-y 2 im^Lfz^k. $miti^w^mn. mx.i£s.mw^m^x\ i i 

[0 0 8 71 

(C) ^ti. M'fbMiit;. N>>j^;i^M^H^-r^¥*M-ep>;^ 7 ^ 

1 6 0 K e V> aAfi 1 X 1 c m'^T^'J ^ 8 1 0 H-f ^ >i£Ai--i.o 

[0 0 8 8 1 

(D) Uv;^ 7 ^|^*L7t:m. m<l:14#HKT\ 9 2 ortr 1 2 O^K^M 

m^n^j:io ^fuzx^^ m^mKDmoLxy^^^mmizmim^^mM-r^o z(Dt^^ 

Mitmi<^^nLX^^^iMMii TLightly-N ■> J^;i^ll^J t FN >> J^;i^fIi^J <7)2o-tr 

mm 5 (om^m $ < =t o 

[0 0 8 9 1 

(E) m^mi im^Lfz'ik. ^y-i^xim^m^-x^^tiy i otcge^ 

Lxmm-r^xo^j:-(^yBx^w^m^-r^o Lxitimm^^ji^^- a o k e v 
, -a AMI X 1 0'^ cm-Hmmx^^o ^<Dmm. mimo. mitm4m\-<7)mm^^p 

[ 0 0 9 01 

(F) wmimw^m%. mx.immw^m^x. 1 1 5 or-ee o^m<DmLMm^^n^j:') 

fzUghtly-l^'y^)}^iMM5RZfli'y^)\^2 0<Dm^m^:^m< i> o 

^m<Dmitm9RXfmitm4^m^-fi\-\f. Lightly- N-^^j:-;!^ 5 ^ N'>j:-;1^2 0S.<^" 
P^:i-)V\ 2 <0 3 oo-i? j-;i/75^'f^^$n-2)o 
[0 0 9 1 ] 

(G) ^(o^^. mm.'^m%x. 9 2 or-r^i o^f^^Mm-r^^tiizx 0. ^«i 0 
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ghtiy--^ j^;n*i'7)S*+2»mM<7)^a^tfi«jtcvSv^'>j^;i/) flit^®^-r-l>¥KM-ew v;?^ 

V'JT. V muWj^i)-h4 ^ >aA^^t^fflV^TMJ::-^>;l'4^"- 1 8 0 K e V. V±AM 1 
.6X1 c m-^T'-i^'n > 2 6^^«1 0 :t :^aA-r'l>o 
10 0 9 2 1 

(H) ixv^ 2 4 ^^*L;'cm. $mit^w^m%. mx.\.tm.mwm%x'^ i 

0 0 0°C1? 1 6 O^FalcOi^^Sl^^f ;^do ^titcif), :jiD;^2 6;i>^Xightly-N">J^;i^ 
5l*|tCl£t^L> *^etJt^Lightly-N'i7J-;l'5, N>>J:-;U2 0> P'>J:-;H2. I P 

2 8 <^lt4 oO'j7jn.;i.;6^^f^^$tL^o 

^ d 7 ^ - K^-fb-e^ffl L -C ^) J: v^o 
[0 0 9 3] 

2 O^m^L. Y- Vmitm^ I , 3 7, 5 3 ^^^L-Cy■- hm^3 2 , 3 8, 5 4 
^L. y->^. KU^ >c7)7t:460j£tlc® 3 4 , 3 6, 4 0, 4 2, 5 6, 5 8 ^B^L. 
Sr^^ltlRS 0 ^?f^^L> h*-;i-^^LT^ iS';i/id^5 2 ^ff^^-rtHiia 6 

[0 0 9 4 1 

>ro:^-^-e^)Lightly-N'>J^;i/5 0fIM<7)m^b)li4 <!:N'>J^;U2 0 <DmM(r>m.itm:^ 
-(1:1^4, 9 ^m^Lfz^kOWm. -r^J:t>^. (F) tC^^tL-St^t^l^jSV^T. Lightly- 
[0 0 9 51 

1115 (B) ^mmLxmmLfz±mj:m (b) . us (d) ^#bsltij^b^l/;±iex 
m (D) , ;s.tKi2i7 (B) ^m^.LxmMLfz±uxm (b) t;i3v^-c. ^^t/^m<t£ 

1 5 Or^^x.'&SJt. '^J£(fll60t:~118 0t:oSJS-e^?!LS1-'2> J: ^ 
[0 0 9 61 

ll9{iNM<7)^v>'i7Ji;i/^?^^-r<g,J^^<7) K9^-^^a^f4^^ 1 15 0'Ctr2^ra (1 

1 5 0 2 m^) ^ 1 1 8 0 vx 5 b#Fb^ (1 1 8 0 1:- 5 msi) <D 2 m.m<r>^n-x-'fTti: 

1 1 8 or- 5Bt^ ^mt 1 1 5 0 °C - 2 B#F^ ^^-fo m9 \zio\^xm.Wt^ 
[0 0 9 71 

m9-fy^h. 1 1 8 or- 5B#r^co K9-r yj?Lao:^7^)^U 1 5 0°C- 2BtFigj; t9 ^>?^v^>t7 
^^i^^rf^^T^ ^C: <l:7)^^:f?^-^o S/c. -?-^-?~tL<7)^^i^$(i. 1 1 5Ot:-2 0#r^OK 
7 ^ .2fxm. 118 0 °C- 5 B#F^(7) 5 . 8 mXhi>o 

[0 0 9 81 

H 1 0 {iNMC»fliv^>> j:.;i.^fM-r'2>^^<7) K-7 -f 7"3l!L3SB#^ ii^f -^jJ^^c^Mi^^^^i- 
EI-e* 0 , 118 0 ^ ikmt \ i b q°c(oy^ ^ r'MSjg 

^^-To HI Ot;i3V^T. liililJti'^J^^l'O^-^rll^ (;um) . Itttti K 9 •7-^!!La^F^ ( 
[0 0 9 91 

^im^^(r>bnmnB.xfi^^'^m^j:^ti}^iy-b-i>o Ltz-h^-ox. ^mm\>z-^nir^t. 1 
1 8 oro K7-r r^aaii 1 1 5 Qx:(ov^ ^f^mK]iL^x2m(D^m.mL-fy^h^t\^^^ 
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[0 1 0 01 
[0 10 1] 

TT^-f X 0 ^j:M?^Vi^BBXM (OSF (Oxidation-induced Stacking Fault) iiP^tftL^) 
6 2:fy^^^ir^:it^^$>^o HI 2 tiM^^H^'t'-e 1 1 8 0 t:o^^a^^f^o v 'J 
=f >*«Mitt^:Bv^T. 0 0 nmO/^v^m'fbM^Jf^^ L /^^tm^ L O S F 

[0 10 2] 
[0 10 31 

[^11 







usee 


uecc 


1170°C 


1180°C 
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OSF 
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X 


X 


X 



o : ^mm^^j: L 

X : 



[01041 
[0 10 5] 

-^r-e. M^#H^4'-ei 1 5 or^^x^i^Ma^^f ^d^^^t^tiM^^H^'^'-eo 

^Maotuic, ^'fi:tt#H^4't:iaj$;6^^'p!ix{^8 0 ot:~ 1 0 0 ot:o^#-t:-i^$!ia^# 

^oTLightly-N-^? 5 , 5 a, 5 b O^MiimJ¥7&^' 1 0 - 5 0 n rrKT^^^^ffl^-ftli 
[0 10 61 

[0 10 71 
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1150°C 


iieo'C 
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iisot: 
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20 nm 
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30 nm 
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40 nm 


o 






O 



o : xmm±fj: L 

A : O S F (D?^m± 



[0 10 8] 

115 0 *cJ':j.±t-o s fts-'ii^ l. 116 0 t:J^±-ej!f*ft>t^H^H^PiSS.i/o s Ft^§^^-r 

'SriJ. m2izis\^^X. Vy 4 y'^mumi)^! 1 6 OVRlfl 1 7 OV<Dt^<D^ mit 

0-4 0 nm<7)T-'-^{i:^LTV^^V^75^\ UmmMitW:W-:^^ I 0-4 0 nm(Ot 

^mXmm^L^j:^-^t:fymiMX^^o 
[0 10 91 

tfz. m2<7yr-9ii-h. ^mmmitmm:^^ 4 o nmx lo i>my^^m^^zi>^^Bxm(D^ 
^^m±x^z.^t:^mmx^^o l^^l. mitmrn^^^s o nmx^ i,m<^j:^t^ 
mxMm-r^m^mim:^mm:^tii>ztx^<7)m>^<Dmimm:tiw<^j:<oir§xLt l 
. m^mizmim^m^Lfzt ^ izmu^miz±^^j:^mf)^x^x Lt 0 o ^^x^ urn 

mmtmmii5 O nml^kT. ■r^j:t>ib 1 0 nm~5 0 nmX^^ :ztmi-t Lv^o 
[0 1 1 01 

5 ori ^) ii-M<ir^t^izii V7 4 y'^m.mi^z^mmmim^fi'^ir^^tmt Lv> 

7 y^^mumxm^m $ ;u ^ f^^-r i> ti k ^ ^ r^zitam) iz^^mmmit 

m±i-^^t:A^x^^o 

[0 1 1 1 1 

. '1'^>'-^At;fflv^/i^^>a^. 'J>^.-Knytz. t/c^i^n>^'J >tcmimx.^x{f\ 

m'mm'kMizi-^^t:^^x^i>o 

ii^{±^:ixni5g^$tt^ ^(7)-efi^? < . mx.i£m.imi<zm^m-r^jZ'jj^m.im^^-^^-=- 

mmz/^ y y T t ^^^-(bM^^JAff 2 0 nmOmff-ef^^LT^ ct v^o 
[0 1121 

[mil #^S#^S0^1 O^M^JSr^i-®f®llT'*'g>o 
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[0 2 1 mmmm<7)wiMii-m<o-nmm'S:mirxmmmm'^'^^o 

[114 1 ^mi^mm<7)^2(Dmmmi7j^-tmmm'^^^^o 
[1151 mmmm(omMyj'm(o~^mm^7^i-xmmmm-^^^^ o 

[n 7 1 mmmm(Dm^yjm(o-mmm<7yi:m<Dm^u^7rsirxmmmm'^'^^o 

[1191 NMOilgV>>>ai;U^ 1-^^^<;)K9^ ■7^3?(L]g^ fif: ^ 2 tt^ (D^i^X'^^J: 
1 1 8 0 °C- 5B#F^ g^^{± 1 1 5 0 °C- 2 BtT^^TFl-o 

[HI 01 Nm'DM^^'yj^)ui^y,j^-t^m^(DVv^y^mmf^t^^m^<7)m^^i 

7^irmX$> <0 . ^^l± 118 0 °C<D -r 115 0 °C<7) 7' 

[Hill S*#H^4'TM 1 8 Ot:<7)it^31^tT'to7ti: ilI^^L7t*!C#t4^^B^a 

[[1121 ^^^a^tt'-^-i 1 8 orofijjaa^^f^o/iv'j ^>»/|RfiJtt;i3v^T 
[nisi 3a^O'^'j^;v^ff^^l-'i)t^£5^:^^fe^^-rxgttifMlilT'ab^o 
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